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> Arbovirus Serological Survey of Indonesians 

Residing Within a 50 Km. Radius of 
Jakarta in 1963 
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An art)0vi:«a «nun survey was conducted in March 1963 among rendeou 
of various coHUnunities within a 50 km radius of lakarta, Indonerii. The 
497 sera odrtected woe analyzed both qualitatively and quantitatively by 
iFeRT'for aatibod'es to CVkingmiya, SindMs, Eastera «quiae eaeephatitis. I 
Japanese enceptialit.s, Yellow Fever, and Bunyamwen wiruse«.   Evidence for I 
fl» prasenoe of gtonp A, B and Btmyarawtfa viram in tte ana« surveyed « 
is pweated.   Amlyö» of the data obcaiasd sitaeats Oat ChScuBguoya, \ 
Japanes» eocephalitU and a virus aodgaßicaily related to Buayamwera wen | 
most likdy present in most of these cominumt!e$.f | 

In March of 1963 the U. S. Naval Medical RMeaich Unit No. 2 with the cooperation of 
Indonesian public health Kathoritics and the Department cf Mici^biology of the University of * 
ladmesiav School of Msdicine collected 497 senim specimen!) fro« IndonesiaBS of vKkNU ages 
rending in diffwen» ai-ca* within a SO km radius of Jakarta. The sera wet» anafyMd by tiwue 
culture neutralization test for the presence of aatibcdiea io 6 arboviinses inckM&sg CUkosguays, 
Stndbis, Eastern equine encephalitis, Japancs« B eocepbaiitis. Yellow Fever, m& Buayamwen. 

MATERIALS AND METHODS . 
■   ■ i« AnliflHts u«4  The following tissue culture propagated arboviruses were ated in the tinoe f 

culture neutralization tests: Chikungunya, Siodbis, Eastern equine encepfuStfe aid Busyamwera. 
adapted and propagated in HeLa cells; Japanese B encephalitis (Nakayasna strain), yellow fever 
(17 D strain) and West Nile, adapted and propagated in primary hamster kidney ccSs. 

PrejmnittoB of nMmolftf a* cell eaitves   Mönolayer cell cultures were prepared utilizing the ' 

This study was supported thrcugh funds provided by the Bureau of MedfcSae and Su^sy. U.S. 
Navy Cepartment, mi the Advanced Reaeaich Projects Agency. 

The opinions aod assertloas eontained her^n are those of the authors and are not to be coMtnnd 
as official or as reflecting the views of the Department of tne Navy or the Ospartmsai of Defeose. 

Roprint requests to Publications Office, NAMRU-2, 7-1 Kung Yuan Road, Tialpsi, Taiwan IOC (or 
NAMRU-2, Box 14, APO San Francisco 9626?). 
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baik tecboiques of YtJuagner."' Whole kidneys we» used for the prcparataoo of ImiMter kidney 
(HaK) cultures and were obtained from hamsters weighing 50-100 gms. Tryps^nizcd cells, after 
washing with maintt.. .ncc medium to remove the trypsin, were planted in 16x125 mm pyrex 
screw-capped tubes ^A mcabated at tt'-TVC in a horizontal Cstioaary portion. Cell sheets 
were usually formed io 4-7 days. 

HeLa cells (originally obtained from Microbiological Associstes) we x<v.wa in screw-capped 
prescription bottles. A versene and Bypria mfactut« tßSÜ% of each W/ v ; • blanks balanced salt 
solution was used to remove the cells from the bottles and to prepare cell suspensions for tube 
cultures. Tubes were inocuteted wkb 5(U)0O-73j0Oö cells in 1 ml of growth medium and con- 
tinuous cell sheets formed after 2-3 days* incubation at 35*-36*C 

Mcii« Growth medium for HaK cell cultures consisted of 10% calf serum (CS) and 0.25% 
lactalbumin hydrolysate (LAH) in Eajle*« müämal essential medium (MEM)(0 with the addition 
of 0.1 tnM glycine and 0.1 mM arginine par liter. All media contained 100 units of penicillin 
and 0.1 mg of streptomyda par mi aad a Snal oonomtntion of 0.002% phenol red. The pH 
was adjusted to 7.4 by the addMsa of steril» NaHCO, sokitk». 

The maintenance medtam was the tame as the growth medium except that only 3% CS 
was used. 

For the HeLa cell line 5% CS. 0.25% LAH in MEM coi-taining phenol red and antibiotics, 
as above, were used »s both growth and matateBancc media. 

Titrae caltare ■eBtralfaattai tests (TCNT) TCNTs were performed on sera heated for 1/2 
hour at 56*C. For qualitative TCNTs a i: 10 dilution of serum was used, and for quantitative 
TCNTs twofold dilittioos of sen starting with a 1:10 dilution were employed. Ten to 100 
TCID,, of the various viruses were muted with equal amousu of the appropriate serum dilution, 
and the serum-virus muttues wen incubated for one hour at room temperature (23*Q prior to 
the inoculation of 4 tubes with each Mtwa dilation. The inoculated virus dose was re-titrated 
simultaneously with the TCNT. FeUowing iaocalatkm with the fentm-vini» mntutcs, the tubes 
were incubated at SPC and exaniaed daify Ua cytopatfaic effect (CPE). Whm control tubes, 
inoculated with only the vfew dose, showed 75-100% CPE (3-4+) th« test was read and the 
inhibition liters recorded. 

RESULTS 

Ptwrtfee ef Mflhedlea 4» certate Mheriwas la the sera ef naMkuta ef the 
ana ef MaMa, tedewaate Table 1 presents the results of qualitativ« TCNTs ft» the detedion 
of andbodkis in sen to certain aihovinism from nsldeets of the Rawasari ana, a rural eom- 
muidty kwated on the BMtbwest outskiiti of Jakarta. 

Antibodies to Chikuogunya virus were found in 50% of the adult sera tested, while the rate 
for all ages was 24%. The lower laddeaee ia the yetnger age groups suggests that contact 
with this antigen may have been higher in the past and lower since. lafsaicw with antigens of 
Sio&is vina or those which cross with tikis virus appear to occur less frequently, as only 26% 
of the adults contained antibodies with «9 overall rate of 10%. lite result with Eastern equine 
encephalitis (jEEE) virus show only 6% of the adults having antibodies with as overall incidence 
of 12%, Antibody to » Bunyawwen group virus is prpvaispt in this «re* with $%% of the adult 
sera cootalning antibody and with an overall incidence of 33%. The ITD strain of yellow fever 
(YF) vine was »etrtnfixed by 69% of the adult sen tested, although only 28% of the sera of 
all age groups contained antibody. Antibodies to Japanese B encephalitis (JE) virus wen detected 
iß only 10% of the adult sgra acd !u 2?.% of all sen tested- However, th« low percentage of 
adult sera coatateing antibody sttpgests that it may not be loo prevalent In this ana. The JE 
antibody detected may have been induced by a hetsrologous group 8 viro$ and falls to OQJH 

detectable levels in later life. The high incidence of antibodies in aduhs to YF virus was un- 
expected, siacc YF has never been reported in Indonesta,   However, it is well known that in 
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areas endemic for dengpe and other group B arbovimscs, secondary infectiODS with these viruses 
produce cross-reacting antibodies to other group B viruses, which may explain our findings of a 
high incidence of antibody to YF virus in adults in this area. 

Pimkaee of tvUMUes to certain triwrlrans la adult resMeats of the Tanggerang arc» 
of ladonesia Table 2 presents the results of qualitative TCNTs for antibodies in the sera of 
adult residents of the Tanggerang area, a rural district 23 km west of Jakarta. The incidence of 
antibodies to Chikunguaya, Sindbis and EEE viruses in the sera of adults from this area were 
26, 10 and 1%, respectively, much lower than that found in the Rawasari area. Only 1% of 
those tested had antibodies to Bunyamwera virus in this area and that individual had previously 
resided in Central Java. Antibodies to JE vims were found in 61% of the adults in Tanggarang 
while only 7% had antibodies to YF virus. Tanggarang k inhabited predominantly by Indonesians 
of Chinese ancestry and is a pig-raising area. Since pigs are considered to be tic major amplify- 
ing host of JE virus, this would explain the higher incidence of antibodies to this vims in this area. 

PreralcBce of aatftodies to eertala arboflnnc» in residents of the Tanah Thngl area of 
Indonesia Table 3 präsent» the results of qualitative TCNTs for arboviras antibodies in the sera 
of residents of Tanah Tiimgi, an urban area k. central Jakarta and includes 68 patients, mostly 
children, from the University of Indonesia Hospital. In this area the highest incidence of anti- 
bodies was found to CUkusgunya virus followed by JE, YF, Bunyamwera, Sindbis and EEE. The 
overall incidence of antibodies to JE vims was aboot the same as that found in the Rawasari 
area, but the incidence of antibodies to YF vims was much lower, 12% vs 28%. 

Preratenee of aatftodies to certain arixMrases in residents of the Tpbtamg area of 
Indonesia Table 4 prdsenls the results of qualitative TCNTs for arboviius antibodies in the sera 
of predominantly adult residents of Tjünnong, a rural area near Bogor about SO km south of 
Jakarta. Here, too, antibodies to Chikungunya virus appear to be of highest inädense closely 
followed by JE. A 17% overall incidence of antibodies to EEE virus, the highest incidence found 
in any of the aieas studied was enanddpated. Fow of the sera contained antibodies to Sindbis 
or Bunyamwera viruses and, surpdsingly, none at id! to YF virus. 

Titration range of afhorlros neatnlidag antüradiea front an lodoneslan popdation in1**3 

Table S presents the results of quantitative neutralization tests of sera shown to coQtain antibodies 

Table 6. Arboviras aeutraiktag antibody titers from an Indonasian population 
in 11963 grouped according to low antibody titer (10-40) and high 
antibody liter (80-> 640) 

Antigen 
Grouped serum neutnlizing antibody tit«»* 

10-40 80->640 Totals 

Group A 

Chikungunya 4301%) 94(69%) 137(100%) 

Eastern equin» eaeeftialitis 2*11%) 7(23%) 1            31(100%) 
Sindbis mm%) 0 I            2*100%) 

i 

Onmp B 

Japanese B earaphatiüs 
(Nakayama stratnl 36(30%) 85(70%) 121(100%) 

Yellow fevttr 
(I7D strafe* 45«7%> 7tl3%) 52(100%) 

Bmy^rmera (bump 

Bunyamwe»                     ; 57«85%^ 10|S5%| 
urn 

67(100%) 

't 

* Expijssed as the roeiprocal of the serum dilution. 

.^J* 
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at the 1:10 level to tbc 6 arboviniscs used in the qualitative tests reported above. Not all sera 
originally producing neutralization at this level could be tested quantitatively due to insufficient 
serum remaining, trat the numbers lo« in this way produced only a 2-4»4 reduction in the per- 
centage figures obtained by dividing the positive serums by the total number of serums tested. 
shown in the table without changing the basic trend. Among the group A aiboviruscs antibodies 
to Sindbis virus showed the lowest levsb with 92% having a titer of only 1:10 whereas 40% of 
the sera had liters >!:640 to Chikungunya virus. Titers to EEE virus fell between these two 
extremes. Antibodies to a group B aifoovirus such as JE virus were found at high titer (>1:640) 
in 31% of tbc sera initially found positive at 1:10 dilution, titers of antibodies to YF, on the 
other hand, were generally low with 79% in the 1:10-1:20 range. Sera tested against Bunyam- 
wcra virus also showed generally low titers with 73% falling in the 1:10-1:20 range. 

Table 6 shows ihc arbovirus nentraHzSng antibody titers shown in Table 3 but grouped 
accordiaig to tow «oäsody titer (1:10-1:40) and high utibody tker (1:80-> 1:640). It is readily 
•ppanat that the great majority of tbe IndonesMa popitteUon tested bid higji antibody titers te 
Mdy OMkmguitya asd IE viraan indwating that thaw or ckwely reiatad vinsna wer« prevalent 
in 1963 in an area within a SO km radius of Jakarta. 

DISCUSSION 

Little appears to be known of the incidence or kind of arbovirus infections is Indonesia. 
The analysis of qualitative and quantitativ; TCNTs for arbovirus antibodies in #7 sera dtttain&t 
from residents in various coramtmittos within a 50 km radius of Jakarta in 1963 has provided 
definite evidence fbr the presence of Groups A, B and Bwsya!ttwtt«*lifce vfrusM in this area. 
The results of this serotogkal survey are starting to be confirmed by the isolation and identifica- 
tion of Japanese eocephaÜtis virus from specimens obtained in the Jakarta area.<0 The finding 
of neutralizing antibody to Chikungunya and JE viruses in the high titer range (}fS6->l:640) 
in 70% of all sera tested indicates the presence of these or very closely related viruses in this 
area. Since only relatively small percentages of sera contained high antibody titers to EEE, YF 
and Bunyamwera viruses and one of the sera tested with Sindbis virus fell in the high titer range, 
it may be coaciaded tbtt ttft antfitody fouOtf was induced by reteted virus«* which crossed with 
the antigens used in the test. Unpublished results from our laboratory of cross-TCNTs with 
rabbit antisera prepared againat JE aad tbo 17D stran ef TF ätattmi no crossing between these 
two viruses and their antisera. However, antibodies to YP virus were found in this siuvey even 
though no disease resembling YF occurs in Indonesia; therefore, the presence of such antibody 
may be the result of primary or secondary iofaetian with other group B aboviruses such as dengue, 
since it has been recently shown that patiönts with HI titers of less than 1:80 to YF virus 
in their acut« «era developed HI titets of 1:31% against YF virus and neptralizMion titers in 
the 1:500 rafcge following iafection with Dengue 2 virus."' Primary of secondary infections 
with the dengue viruses also may have contributed to high titers obtained against JE virus. These 
interpretations are supported by the qoiHt&ttVC tCOT reAttlts from the Tjibinong area, where 
none of the sera contained antibody, even at the 1:10 level, against YF virus whereas 35% had 
asttbody «gainst JE virus. This also «uggests that infection with the dengue viruses did not occur 
in this area in 1 $63 or for a number of years earlier. The sera were not tested against any of 
the dengue antigens, as CPE was i<ot produced by the« viruses in the cell lines avABi&ie to us. 

HbttaV*» serotogieet fttfWys of «rböviras in tteverti «res» oflndoneste inÄkated Mt R small 
pweeatage <* imüvidiuüs sampM in Lomfcok, Lampang and MadjateJ^tea •» 1964. 1%S aad 
1966, respectively, showed HI antibodies against Chikungunya virus. Whereas is 1968 about 40% 
of the subjects tested in Surabaja contained antibodies to Chikungunya viru? ranging in Mt titer 
from 1:2Ö-1 lö-lO. Our results hy the more specific TCNT show that \ü fM% &a average of 30% 
of tbfe populalida HmfM M M Jikartft «ma contaftted tUitibody tt> CMkttngtH^* vim and of 
these 65% had titers ranging from l:160-> 1:640 ffi^ S).  m JÄÖ«!,. «rate»«.#f Itee 

....i* 
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presence of a virus of the Bunyamwcra group was shown by us to be present in the Jakarta 
area with the greatest prevalence in the Rawasari and the Tanah Tinngi districts. 

Since Chikungunya virus has been isolated in Thailand, Malaya, and other Southeast Asian 
countries,10 it is roost probable that our and HottaV" serologjcal results represent evidence for 
its presence in Indonesia. The isolation in Kuala Lumpur"1 of Batai vivus, one of the Bunyam- 
wcra group viruses, and the presence of antibodies to Buryamwera virus in the Indonesian sera 
tested, suggest that Batai virus or a virus antigenicaily related to it is present in Indonesia. 

Since it is obvious from these serological studies that groups A, B and Bunyamwera viruses 
are present in Indonesia, studies should be ini^oted to attempt to isolate and identify such viruses 
from men, mosquitoes, natural animal hosts and sentinel animals. 
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it® Arbovirus j&Sft-ÄÄH^^J-gaiBaiSnlSSö^B^S^®«^^^^«JitSS^EK* 
mmmn ° 

mnA+ümmn%mi®m»%'A*®iK]ß®L'&rim Chikunguny., Sindbis. Eastern equine 
«icephaUtis, Jsspanese encephalitis (B*i^) Yellow Fever (Sfl^^f) - fclJt Btmyamwer« ^jpIS 

t&WM&MM$m®i&'ltt'fc Arbovirus fä Group A, B 2fe Bunyamwera ^«#Ä0 

mm$%&fyÜM&¥i&töl& Chikungunya, Japaaesp enoepbaiiti» i£St&ftm±&, Bunyara- 
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